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of improving deviation of a frequency between balanced signal terminals, in the 
device having a pair of balanced signal terminals and having a superior 
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SOLUTION: The surface acoustic wave device 1 comprises at least one IDTs 5 
to 7 and 10 to 12 formed in a surface acoustic wave propagating direction on a 
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CLAIMS 



[Claim(s)] 

[Claim 1] Surface acoustic wave equipment which is equipped with a piezo- 
electric substrate and at least one IDT arranged on this piezo-electric substrate, 
and is characterized by adding the delay line or a reactance component to one 
side among the said 1st and 2nd balanced signal terminal in the surface acoustic 
wave equipment with which either [ at least ] an input terminal or an output 
terminal has the 1st and 2nd balanced signal terminal. 
[Claim 2] In the surface acoustic wave equipment with which it has a piezo- 
electric substrate and at least one IDT arranged on this piezo-electric substrate, 
and either [ at least ] an input terminal or an output terminal has the 1st and 2nd 
balanced signal terminal The delay line or the reactance component which the 
delay line or a reactance component is added to the both sides of the said 1st 
and 2nd balanced signal terminal, and is added to said 1st delay line, Surface 
acoustic wave equipment characterized by the delay line or the reactance 
component added to said 2nd balanced signal terminal being different. 
[Claim 3] Surface acoustic wave equipment which is equipped with a piezo- 
electric substrate and at least one IDT arranged on this piezo-electric substrate, 
and is characterized by adding the capacitance component between the said 1st 
and 2nd balanced signal terminal in the surface acoustic wave equipment with 
which either [ at least ] an input terminal or an output terminal has the 1st and 
2nd balanced signal terminal. 

[Claim 4] Surface acoustic wave equipment according to claim 1 or 2 with which 
the package with which the microstrip line is formed, or said piezo-electric 
substrate is equipped with a microstrip line, and said delay line or a reactance 
component is constituted by said microstrip line. 



[Claim 5] Surface acoustic wave equipment according to claim 4 by which the 
structure where IDT is formed on said piezo-electric substrate is contained in 
said package by the face down method from this field in which IDT is formed. 
[Claim 6] Surface acoustic wave equipment according to claim 1 or 2 with which 
it has further the package with which the electrode is formed, at least one side of 
the input terminal and output terminal which have the electrode of said package 
and the said 1st and 2nd balanced signal terminal is electrically connected by the 
bonding wire, and said delay line or a reactance component is constituted by said 
bonding wire. 

[Claim 7] Surface acoustic wave equipment according to claim 1 to 6 said whose 
surface acoustic wave equipment is the vertical joint resonator mold surface 
acoustic wave filter with which at least three IDT(s) are arranged along the 
surface acoustic wave propagation direction. 

[Claim 8] Surface acoustic wave equipment according to claim 7 with which two 
or more said vertical joint resonator mold surface acoustic wave filters are put 
together. 

[Claim 9] Surface acoustic wave equipment according to claim 1 to 8 
characterized by not having an electrical neutrality point between the said 1st 
and 2nd balanced signal terminal. 

[Claim 10] The transmitter which has surface acoustic wave equipment according 
to claim 1 to 9. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface acoustic wave 
equipment with which an input terminal and/or an output terminal have the 
balanced signal terminal of a couple in a detail more about the surface acoustic 
wave equipment used as a band pass filter. 
[0002] 

[Description of the Prior Art] In recent years, a miniaturization and lightweight- 
izing of a portable telephone are progressing. Then, as for the portable telephone, 
the cutback of component part mark, the miniaturization of components, and 
compound-ization of a function are progressing. 
[0003] In view of the above situations, what gave balanced - unbalance 
conversion function and the function of the so-called balun to the surface 
acoustic wave filter used for RF stage of a portable telephone is proposed 
variously. 

[0004] Drawing 30 is the typical top view showing the electrode structure of a 
surface acoustic wave filter of having the conventional balanced - unbalance 
conversion function. Here, the 1st - 3rd IDT 101-103 are arranged along the 
surface acoustic wave propagation direction. The reflector 104,105 is arranged at 
the surface wave propagation direction both sides of the field in which IDT 101- 
103 is formed. All are set to 0.75lambdal when spacing of IDT101 and IDT102 
and spacing of IDT102 and IDT103 are set to wavelength lambdal defined in the 
electrode finger pitch of IDT 101-103. By making thick the electrode finger 
109,110 of the ends of IDT102, the free part between IDT- IDT is made small, and 
loss by radiation of a bulk wave is reduced. In addition, in drawing 30 , a terminal 



106,107 is a balanced signal terminal and a terminal 108 is an unbalance signal 

terminal. 

[0005] 

[Problem(s) to be Solved by the Invention] With the surface acoustic wave filter 
which has balanced - unbalance conversion function, it is required that the 
transmission characteristic in each passband between the unbalance signal 
terminal 108 and the balanced signal terminal 106 and between the unbalance 
signal terminal 108 and the balanced terminal 107 should be equal in the 
amplitude characteristic, and 180 degrees of phases should be reversed. The 
conditions that this amplitude characteristic is equal are called amplitude 
unbalance, and extent with 180 reversed degrees of phases is called phase 
unbalance. 

[0006] The above-mentioned amplitude unbalance and phase unbalance are 
defined as follows, when the surface acoustic wave filter which has balanced - 
unbalance conversion function is considered to be the device of three ports, for 
example, each of a port 1 and a balanced output terminal is made into a port 2 
and a port 3 for an unbalanced input terminal. 

[0007] amplitude unbalance =|A|, A=|20logS21|-|20logS31| phase unbalance =|B- 
180|, however B=|**S21-**S31| - in addition, S21 shows the transfer constant 
from a port 1 to a port 2, and S31 shows the transfer constant from a port 1 to a 
port 3. 

[0008] Ideally, into the passband of a filter, amplitude unbalance is OdB and 
phase unbalance needs to be made into 0 times. However, in the configuration 
shown in drawing 30 , since the number of the electrode finger of IDT102 was 
odd when it is going to obtain the filter which has balanced - unbalance 
conversion function, the one number of electrode fingers connected to the 
balanced signal terminal 106 increased more than the number of the electrode 
fingers connected to the balanced signal terminal 107, and there was a problem 
that unbalance worsened. Especially this problem appeared so notably that a 
center of filter frequency becomes high, and was not able to obtain sufficient 



unbalance with the filter from which near 1 .9GHz serves as center frequency like 
[ the object for DCS, or for PCS ]. 

[0009] The object of this invention cancels the fault of the conventional technique 
mentioned above, and is to offer the surface acoustic wave equipment with which 
the unbalance between the balanced signal terminals of a couple has been 
improved. 
[0010] 

[Means for Solving the Problem] Invention of the 1st of this application is surface 
acoustic wave equipment which is equipped with a piezo-electric substrate and at 
least one IDT arranged on this piezo-electric substrate, and is characterized by 
adding the delay line or a reactance component, and the delay line to one side 
among the 1st and 2nd balanced signal terminal in the surface acoustic wave 
equipment with which either [ at least ] an input terminal or an output terminal has 
the 1st and 2nd balanced signal terminal. 

[001 1] In the surface acoustic wave equipment with which invention of the 2nd of 
this application is equipped with a piezo-electric substrate and at least one IDT 
arranged on this piezo-electric substrate, and either [ at least ] an input terminal 
or an output terminal has the 1st and 2nd balanced signal terminal The delay line 
or the reactance component which the delay line or a reactance component is 
added to the both sides of the said 1st and 2nd balanced signal terminal, and is 
added to said 1st delay line, It is surface acoustic wave equipment characterized 
by the delay line or the reactance component added to said 2nd balanced signal 
terminal being different. 

[0012] Invention of the 3rd of this application is surface acoustic wave equipment 
characterized by adding the capacitance component between the said 1st and 
2nd balanced signal terminal in the surface acoustic wave equipment with which 
it has a piezo-electric substrate and at least one IDT arranged on this piezo- 
electric substrate, and either [ at least ] an input terminal or an output terminal 
has the 1st and 2nd balanced signal terminal. 

[0013] It has a microstrip line for the package with which the microstrip line is 



formed, or said piezo-electric substrate, and said delay line or a reactance 
component is constituted from a specific aspect of affairs of the 1st and the 
surface acoustic wave equipment of the 2nd invention by the microstrip line. 
[0014] By the specific aspect of affairs, the structure where IDT is formed on the 
piezo-electric substrate is contained in a package by the face down method from 
this field in which IDT is formed from that of the surface acoustic wave equipment 
concerning the 1st and 2nd invention. 

[0015] According to other aspects of affairs of the 1st and the surface acoustic 
wave equipment of the 2nd invention, it has further the package with which the 
electrode is formed, at least one side of the input terminal and output terminal 
which have the electrode of a package and the said 1st and 2nd balanced signal 
terminal is electrically connected by the bonding wire, and said delay line or a 
reactance component is constituted by said bonding wire. 
[0016] The vertical joint resonator mold surface acoustic wave filter with which at 
least three IDT(s) are arranged for said surface acoustic wave equipment along 
the surface acoustic wave propagation direction consists of specific aspects of 
affairs of this invention (the 1st - 3rd invention). 

[0017] On the more restrictive aspect of affairs of this invention, two or more 
connection of the above-mentioned vertical joint resonator mold surface acoustic 
wave filter is made. It consists of other specific aspects of affairs of the surface 
acoustic wave equipment of this invention so that it may not have an electrical 
neutrality point between the 1st and 2nd balanced signal terminal. 
[0018] According to other specific aspects of affairs of this invention, the 
transmitter which has surface acoustic wave equipment concerning this invention 
is offered further. 
[0019] 

[Embodiment of the Invention] Hereafter, this invention is clarified by explaining 
the concrete example of this invention, referring to a drawing. 
[0020] The surface acoustic wave equipment concerning the 1st example of this 
invention is explained using drawing 1 - drawing 4 . In addition, this example and 



future examples explain taking the case of the surface acoustic wave equipment 
applied to the receiving filter for AMPS. 

[0021] In this example, on the piezo-electric substrate 2 which consists of 40 **5- 
degreeY cut X propagation LiTa03 substrate, the electrode structure shown in 
drawing 1 is formed, and surface acoustic wave equipment 1 is formed. 
[0022] In drawing 1 , the 1st and 2nd vertical joint resonator mold surface 
acoustic wave filter 3 and 4 consists of surface acoustic wave equipment 1 on 
the piezo-electric substrate 2. With the vertical joint resonator mold surface 
acoustic wave filter 3, the 1st - 3rd IDT 5-7 are arranged along the surface wave 
propagation direction. Reflectors 8 and 9 are arranged at the both sides of the 
field in which IDT 5-7 is formed. Also in the vertical joint resonator mold surface 
acoustic wave filter 4, the 1st - 3rd IDT 10-12 are arranged along the surface 
wave propagation direction, and reflectors 13 and 14 are arranged at the both 
sides of the field in which IDT 10-12 is formed. 

[0023] The vertical joint resonator mold surface acoustic wave filters 3 and 4 
have the same structure, and cascade connection is carried out. The end of 2nd 
IDT6 of the vertical joint resonator mold surface acoustic wave filter 3 is 
connected to the unbalance signal terminal 15. The other end of IDT6 is 
connected to ground potential. Moreover, the end of IDT 5 and 7 is connected to 
ground potential, and the other end of IDT 5 and 7 is connected to the end of IDT 
10 and 12, respectively. The other end of IDT 10 and 12 is connected to ground 
potential. The end of IDT1 1 is connected to the balanced signal terminal 16, and 
the other end is connected to the balanced signal terminal 17. 
[0024] It consists of this examples so that it may not have an electrical neutrality 
point between the balanced signal terminal 16 and 17. Moreover, IDT5 and IDT7 
are made into the opposite phase, and also let IDT 10 and 12 be an opposite 
phase. Therefore, let the phase of the signal which flows the signal line 18 which 
has connected IDT5 and IDT10, and the phase of the signal which flows the 
signal line 19 which has connected IDT 7 and 12 be reverse. 
[0025] Electrode finger 5a which adjoins IDT6 of IDT5 is connected to ground 



potential, electrode finger 7a which adjoins IDT6 of IDT7 is connected to ground 
potential, and the electrode fingers 5a and 7a are made into the same polarity. 
[0026] Similarly, it connects with ground potential and let each of electrode finger 
10a of IDT10 which adjoins 2nd IDT11, and electrode finger 12a which adjoins 
IDT1 1 of IDT12 be like-pole nature. 

[0027] The concrete design condition of surface acoustic wave equipment 1 is 
shown below. 

Electrode finger decussation width-of-face W=49.0lambdallDT5, 24 The number 
of the electrode finger of 10 = IDT6, number =120 IDT-IDT spacing 
=0.79lambdallDT-reflector spacing =0.47lambdaR of the electrode finger of the 
wavelength lambdal= 4.64-micrometer reflector of the wavelength lambdal= 
4.49-micrometer reflector of number =251 DT of the electrode finger of number 
=341 DT 7 and 12 of the electrode finger of 1 1 - in addition IDT-IDT spacing and 
IDT-reflector spacing shall mean the electrode finger center-to-center dimension 
which adjacent IDT adjoins, respectively, and the electrode finger center-to- 
center dimension of an adjacent IDT and an adjacent reflector. 
[0028] Duty of duty =0.73 reflector of IDT = 0.55, however duty shall mean the 
rate to the sum of the width of face of the electrode finger of the crosswise 
dimension of an electrode finger, i.e., the surface wave propagation direction 
dimension, and the gap between electrode fingers. 

[0029] The free-surface [ in / width of face of the electrode fingers 6a, 6b, 11a, 
and 1 1 b of the ends of 2nd central IDT 6 and 1 1 is made thick so that clearly 
from drawing 1 , and / by it / IDT-IDT spacing ] part which is electrode layer 
thickness =0.08lambdal is made small. 

[0030] A schematic-drawing-top view shows the actual layout on the piezo- 
electric substrate 2 of the above-mentioned surface acoustic wave equipment 1 
to drawing 2 . In drawing 2 R> 2, IDT 5-7, 10-12, and reflectors 8, 9, 13, and 14 
are shown by the rectangular configuration in schematic drawing. Moreover, the 
terminals 21-23 shown in drawing 2 are terminals connected to ground potential. 
In drawing 2 , although the unbalance signal terminal 15, the balanced signal 



terminals 16 and 17, and terminals 21-23 are illustrated so that it may have a 
rectangle configuration, this part shows the electrode pad with which the 
electrode of a package and a flow are achieved by bump bonding, and O 
currently drawn in the center of the electrode pad of this rectangle shows Bumps 
37a-37h. 

[0031] In addition, in the part in which the unbalance signal terminal 15 and the 
balanced signal terminal 17 are formed, the two electrode pads 15a, 15b, 17a, 
and 17b are connected through tracks 24 and 25, namely, the electrode of a 
package and the flow are achieved with the unbalance signal terminal 15 and the 
balanced signal terminal 17 using two electrode pads, respectively. 
[0032] Drawing 3 is the schematic-drawing-transverse-plane sectional view 
showing the condition that the above-mentioned surface acoustic wave 
equipment 1 is contained in the package. A package 31 has a bottom plate 32, a 
side attachment wall 33, and the lid material 34. The rectangle frame-like side 
attachment wall 33 is joined on a bottom plate 32, and storage space 35 is 
constituted. Surface acoustic wave equipment 1 is contained in this storage 
space 35, and storage space 35 is sealed by the lid material 34. 
[0033] Surface acoustic wave equipment 1 is joined by the bump on the bottom 
plate 32 so that the field in which it is a face down method, namely, the electrode 
of the piezo-electric substrate 2 is formed may turn into an underside. That is, the 
diamond touch section 36 which consists of electric conduction film is formed in 
the top face of a bottom plate 32. The electrode pad which surface acoustic wave 
equipment 1 mentioned above by Bumps 37d and 37f etc. is joined to this 
diamond touch section 36. 

[0034] The flat-surface configuration of the above-mentioned diamond touch 
section 36 is shown in drawing 4 . The diamond touch section 36 has the 
separated electrodes 36a-36e. Electrode 36a is a part electrically connected to 
the unbalance signal terminal 15 shown in drawing 2 , and is joined to the 
unbalance signal terminal 15 by the bumps 37a and 37b who show by O. 
Electrode 36b is electrically connected to the terminals 21-23 shown in drawing 2 



by Bumps 37c-37e. Moreover, electrode 36c is connected to the balanced signal 
terminal 16 by bump 37f in electrode. 36d of electrodes is joined to the balanced 
signal terminal 17 by Bumps 37g and 37h. 

[0035] By the way, microstrip line 36e is put in a row by electrode 36c. That is, 
microstrip line 36e is connected to the balanced signal terminal 16 at the serial. 
[0036] Microstrip line 36e works as a reactance component in the frequency 
band of the passband of the filter for AMPS reception. The above-mentioned 
microstrip line 36e consists of this examples so that the reactance component of 
about 0.8 nH extent may be added to the balanced signal terminal 16. 
[0037] Moreover, the above-mentioned microstrip line 36e functions also as the 
delay line. The above-mentioned electrodes 36a-36d and microstrip line 36e are 
electrically connected to the external terminal shown in drawing 5 . Drawing 5 is 
the top view showing the external terminal currently formed in the underside of 
the bottom plate 32 of a package 31 in schematic drawing. In addition, by 
drawing 5 , a bottom plate 32 is spaced and the external terminals 38a-38f are 
shown. External terminal 38a is electrically connected to electrode 36a, and the 
external terminals 38d and 38f are electrically connected to microstrip line 36e 
and 36d of electrodes connected to the balanced signal terminal, respectively. 
The external terminals 38b, 38c, and 38e are external terminals connected to 
ground potential, and are electrically connected to electrode 36b mentioned 
above. 

[0038] Electrodes 36a, 36b, and 36d and microstrip line 36e, and external 
terminals [ 38a-38f ] electrical installation can be achieved forming the through 
hole electrode which pierces through a bottom plate 32 to a bottom plate 32, or 
by forming the electric conduction film which goes the electrode of a top face and 
an underside via the side face of a bottom plate 32. 
[0039] The above-mentioned microstrip line 36e has the description of the 
surface acoustic wave equipment of this example in connecting with one 
balanced signal terminal 16 at the serial. A continuous line shows the amplitude 
unbalance-frequency characteristics of the surface acoustic wave equipment of 



this example, and phase unbalance-frequency characteristics to drawing 6 and 
drawing 7 , respectively. A broken line shows the amplitude unbalance-frequency 
characteristics of surface acoustic wave equipment (it abbreviates to the 
conventional example) and phase unbalance-frequency characteristics which 
were constituted like the above for the comparison if it removed that microstrip 
line 36e was not formed to drawing 6 and drawing 7 . 
[0040] In addition, the electrode configuration currently formed in the bottom 
plate top face of the package in the above-mentioned conventional example is 
shown in drawing 8 . If the configuration of electrode 36C connected to a 
balanced signal terminal is electrode 36c and ** which were shown in drawing 4 
so that clearly from drawing 8 , it is carried out, and microstrip line 36e is not 
connected. This electrode 36c is connected to external terminal 38e. Moreover, 
since a microstrip line was not prepared, the configuration of electrode 36b 
connected to ground potential is carried out if it is the case of drawing 4 , and **. 
This electrode 36b is connected to the external terminals 38b, 38c, and 38d. 
Furthermore, electrode 36a is connected to external terminal 38a. 
[0041] The frequency range of the passband in the filter for AMPS reception is 
869-894MHz. In the conventional example, to being 0.9dB, the maximum 
amplitude unbalance in this range is 0.75dB, and only about 0.1 5dB of amplitude 
unbalance has improved it by this example so that clearly from drawing 6 . 
Moreover, in the conventional example, to the maximum phase unbalance being 
8 degrees, in this example, it is 3 degrees, and about 5 degrees of phase 
unbalance are improved so that clearly from drawing 7 . 
[0042] Thus, since microstrip line 36e which acts on a package 31 as a 
reactance component and the delay line is formed and a reactance component 
and the delay line are added to the balanced signal terminal 16, balancing is 
improved because the gap of the frequency characteristics between the balanced 
signal terminal 16 and 17 is corrected. The above-mentioned reactance 
component has the effectiveness of mainly improving amplitude unbalance, and 
the above-mentioned delay line has the effectiveness of improving phase 



unbalance. 

[0043] That is, how depending on which the frequency characteristics between 
the 1st, the 2nd balanced signal terminal 16, and 17 shift can improve unbalance 
by adding a reactance component and the delay line to a balanced signal 
terminal as mentioned above [ while ], although it changes by the electrode 
layout and design parameter in a configuration and a package 31 of a surface 
acoustic element. In other words, unbalance is improvable by adding a reactance 
component and the delay line to a signal terminal according to a gap of the 
frequency characteristics between the 1st and 2nd balanced signal terminal, so 
that while may amend this gap. 

[0044] Therefore, in the surface acoustic wave equipment which has balanced - 
unbalance conversion function, unbalance is effectively improvable according to 
this example compared with the conventional example by adding the reactance 
component and the delay line of a microstrip line which are formed in one side of 
two balanced signal terminals at the package. 

[0045] Although considered as the configuration which does not have an 
electrical neutrality point between the balanced signal terminal 16 and 17 in this 
example, the same effectiveness is acquired also in the surface acoustic wave 
equipment which has an electrical neutrality point. This is explained with 
reference to drawing 9 . 

[0046] the surface acoustic wave equipment of the modification shown in drawing 
9 - the 1- the 4th vertical joint resonator mold surface acoustic wave filter 41-44 
is used, and the surface acoustic wave equipment which has balanced - 
unbalance conversion function is constituted. The vertical joint resonator mold 
surface acoustic wave filters 41-44 are vertical joint resonator mold surface 
acoustic wave filters of 3IDT type which has the 1st arranged along the surface 
wave propagation direction - the 3rd IDT, respectively. Common connection of 
the end of 2nd IDT 41 b and 43b of the center of the vertical joint resonator mold 
surface acoustic wave filters 41 and 43 is made, and it is connected to the 
unbalance signal terminal 45. The other end of IDT(s) 41b and 43b is connected 



1 

to ground potential. Moreover, one edge each of 1st and 3rd IDT 41a and 41c of 
the vertical joint resonator mold surface acoustic wave filter 41 is connected to 
ground potential, and each other end is connected to the end of 1st and 3rd IDT 
42a and 42c of the vertical joint resonator mold surface acoustic wave filter 42, 
respectively. The other end of IDT(s) 42a and 42c is connected to ground 
potential. The end of IDT42b is connected to ground potential electrically [ the 
other end ] for the balanced signal terminal 46. 

[0047] Similarly, the end of IDT(s) 43a and 43c is connected to ground potential, 
and the other end is connected to the end of 1st and 3rd IDT 44a and 44c of the 
vertical joint resonator mold surface acoustic wave filter 44, respectively. The 
other end of IDT(s) 44a and 44c is connected to ground potential. The end of 2nd 
IDT44b of the center of IDT44 is connected to ground potential electrically [ the 
other end ] for the balanced signal terminal 47. 

[0048] Here, the phase of 2nd central IDT 42b and 44b is reversed between the 
vertical joint resonator mold surface acoustic wave filter 42 and 44. Also in the 
surface acoustic wave equipment 40 shown in drawing 9 , unbalance is 
improvable by adding a reactance component and the delay line to the balanced 
signal terminal 46 or the balanced signal terminal 47 according to a gap of 
frequency characteristics. 

[0049] Similarly, as shown in drawing 10 , also in the surface acoustic wave 
equipment 50 which carries out two-step cascade connection of the two vertical 
joint resonator mold surface acoustic wave filters 51 and 52, and becomes, 
unbalance is improvable by adding a reactance component and the delay line to 
one side of the balanced signal terminals 54 and 55. In addition, the unbalance 
signal terminal 53 is connected to the end of IDT51b of the center of the vertical 
joint resonator mold surface acoustic wave filter 51 with surface acoustic wave 
equipment 50. Moreover, the balanced signal terminals 54 and 55 are connected 
to the part into which it went away 52bone IDT of the center of the vertical joint 
resonator mold surface acoustic wave filter 52, the gear-tooth electrode was 
divided into, and the couple was divided. And IDT(s) 51a and 51c, and IDT52a 



and 52c are connected electrically, and it is constituted so that it may have 
balanced - unbalance conversion function. 

[0050] Drawing 1 1 and drawing 12 are each typical top view for explaining the 
modification of further others of the surface acoustic wave equipment which has 
balanced - unbalance conversion function in which this invention is applied. With 
the surface acoustic wave equipment 60 shown in drawing 1111 , the vertical 
joint resonator mold surface acoustic wave filter 61 has the 1st - 3rd IDT 61a-61c, 
and the end of the 1st - 3rd IDT 61a and 61c is connected to the unbalance 
signal terminal 63 through the surface acoustic wave resonator 62. The end of 
2nd central IDT61b is connected to the balanced signal terminal 64, and the 
other end is connected to another balanced signal terminal 65. Here, unbalance 
is improvable by adding a reactance component and the delay line to one side of 
the balanced signal terminals 64 and 65. 

[0051] In addition, in drawing 11 , although the surface acoustic wave resonator 
62 was connected to the vertical joint resonator mold surface acoustic wave filter 
61 at the serial, this invention is applicable also to the structure where the 
surface acoustic wave resonator may be connected to juxtaposition, or the 
surface acoustic wave resonator is connected to the both sides of a serial and 
juxtaposition. 

[0052] Furthermore, as it is not limited to the surface acoustic wave equipment 
which has balanced - unbalance conversion function but is shown in drawing 12 , 
this invention can be applied also to the surface acoustic wave equipment with 
which the both sides of an input terminal and an output terminal have the 
balanced signal terminal of a couple, and can improve unbalance like the above- 
mentioned example also in such a case. With the surface acoustic wave 
equipment 70 shown in drawing 12 , the 1st - 3rd IDT 70a-70c are arranged 
along the surface wave propagation direction. Reflectors 70d and 70e are 
arranged at the both sides of the field in which IDT(s) 70a-70c are formed. 
[0053] The end of 1st and 3rd IDT 70a and 70c is connected to the balanced 
signal terminal 72, and the other end is connected to the balanced signal terminal 



73. The end of 2nd IDT70b is connected to the balanced signal terminal 74, and 
the other end is connected to the balanced signal terminal 75. both [ however, ] 
an input side and an output side - although - it has the 1st and 2nd balanced 
signal terminal. Also in this case, unbalance is improvable by adding a reactance 
component and the delay line to one balanced signal terminal between the 
balanced signal terminals of the couple of an input side and/or an output side. 
[0054] In addition, a vertical joint resonator mold surface acoustic wave filter is 
used for the surface acoustic wave equipment with which the example and this 
invention mentioned above are applied, and although it came, it can apply this 
invention also to the structure for which the structure which inputs or outputs a 
balanced signal explained as a core and which uses a horizontal joint resonator 
mold surface acoustic wave filter and a transversal mold surface acoustic wave 
filter, and outputs or inputs a balanced signal. 

[0055] Moreover, in the above-mentioned example, although the microstrip line 
was formed in the package 31, a microstrip line may be formed on a piezo- 
electric substrate. Moreover, in the above-mentioned example, although 
microstrip line 36e was formed in the package 31 at the diamond touch section 
36, in this invention, the approach of forming a microstrip line is not limited to this. 
For example, as shown in drawing 13 , microstrip line 36i may be formed 
between the bottom plate 32 of a package 31 , and a side attachment wall 33, as 
shown in drawing 14 , substrate layer 32a may be further formed in the underside 
of a bottom plate 32, and microstrip line 36j may be formed between this 
substrate layer 32a and the underside of a bottom plate 32. In this case, what is 
necessary is just to perform electrical installation of microstrip line 36a and the 
diamond touch section 36 using through hole electrode 32b prepared in the 
bottom plate 32. 

[0056] Especially about the formation location of the microstrip line for adding the 
reactance component and the delay line which are constituted at a package side, 
it is not limited so that clearly from drawing 13 and drawing 14 . 
[0057] Moreover, although it considered as the structure where the vertical joint 



! 
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resonator mold surface acoustic wave filter 3 and the vertical joint resonator mold 
surface acoustic wave filter 4 are the same, in the 1st example, design 
parameters, such as electrode finger decussation width of face, may differ if 
needed. 

[0058] Furthermore, although 40 **5-degreeY cut X propagation LiTa03 
substrate was used as a piezo-electric substrate 2, in this invention, a piezo- 
electric substrate is not limited to this, for example, can use a piezo-electric 
substrate with proper 64-72 degreeY cut X propagation LiNb03 substrate, 41 
degreeY cut X propagation LiNb03 substrate, etc. 

[0059] Drawing 15 is a typical top view for explaining the surface acoustic wave 
equipment concerning the 2nd example of this invention. Although each 
electrode constituted on the piezo-electric substrate 2 was being connected to 
the electrode and the electric target of a package by the bump with the vertical 
joint resonator mold surface acoustic wave filter of the 1st example, in this 
invention, the electrode and surface acoustic element of a package may be 
electrically connected by the bonding wire. In the 2nd example shown in drawing 
15 , the surface acoustic wave filter element is connected to the electrode and 
the electric target of a package by the bonding wire in this way. 
[0060] In drawing 15 , the electrode structure of surface acoustic wave 
equipment 1 is constituted almost like the 1st example. Therefore, about the 
same part, the explanation is omitted by ****** which attaches the same 
reference number. 

[0061] In the 2nd example, a package 81 has storage space 82 in the center. 
The piezo-electric substrate 2 uses insulating adhesives (not shown) for this 
storage space 82, and is being fixed to it. Steps 81a and 81b are formed in the 
both sides of storage space 82. The height of Steps 81a and 81b is made higher 
than the part by which surface acoustic wave equipment 1 is contained. 
Moreover, although a graphic display is omitted, it is fixed so that storage space 
82 may be closed and lid material may straddle between step 81a and 81b. 
[0062] On step 81a and 81b, Electrodes 83a-83f are formed. Electrodes 83a-83f 



function as an external terminal for connecting surface acoustic wave equipment 
to the exterior and an electric target. 

[0063] In addition, the location of the electrode pad connected to IDT on the 
piezo-electric substrate 2 is carried out if it is the electrode pad shown in drawing 
2 , and ******. But about the location of an electrode pad, there is especially no 
semantics and it is formed in the proper location which makes connection by the 
bonding wire easy. 

[0064] Electrode 83b prepared in the package 81 is electrically connected to the 
unbalance signal terminal 15 through bonding wire 84b. Moreover, Electrodes 
83d and 83f are electrically connected to the balanced signal terminals 16 and 17 
through bonding wires 84e and 84f, respectively. Electrodes 83a, 83c, and 83e 
are electrodes connected to ground potential, among those the electrode pad 85 
is electrically connected to electrode 83a through bonding wire 84a. The 
electrode pad 85 is connected to the end of IDT 5 and 7. Electrode 83c is 
electrically connected to the electrode pad 86 through bonding wire 84c. The 
electrode pad 86 is electrically connected to IDT6. 

[0065] Electrode 83c is electrically connected to the electrode pad 87 through 
bonding wire 84d. The electrode pad 87 is electrically connected to IDT 10 and 
12. 

[0066] In this example, if bonding wires [ 84e and 84f ] die length is **, it is 
carried out. That is, bonding wire 84e is lengthened compared with bonding wire 
84f, compared with the balanced signal terminal 17, a big reactance component 
and the big delay line are added to one balanced signal terminal 16 by it, a gap 
of the frequency between both the balance signal terminal 16 and 17 is 
compensated, and unbalance is raised. 

[0067] More specifically, let bonding wire 84e be the die length which adds the 
reactance component and the delay line of about 0.5 nH(s) about 1 .0 nH(s) and 
bonding wire 84f by this example. Therefore, compared with the balanced signal 
terminal 17 side, a big reactance component and the big delay line are added to 
the balanced signal terminal 16 side, and it functions as microstrip line 36e of the 



1st example similarly. 

[0068] The amplitude unbalance-frequency characteristics of the surface acoustic 
wave equipment of this example and phase unbalance-frequency characteristics 
are shown in drawing 16 and drawing 1717 as a continuous line. The surface 
acoustic wave equipment 90 shown in drawing 18 for the comparison was 
prepared. Here, the die length of bonding wires 91a and 91b is made equal. That 
is, the die length of the bonding wire connected to the balanced signal terminals 
16 and 17 is made equal. It is constituted like the 2nd example by other points. A 
broken line shows the amplitude unbalance-frequency characteristics of surface 
acoustic wave equipment and phase unbalance-frequency characteristics which 
were shown in drawing 18 prepared for the comparison to drawing 16 and 
drawing 17 . 

[0069] In the conventional example, to being 0.9dB, the maximum amplitude 
unbalance in 869-894MHz which is the frequency range of the passband in the 
filter for AMPS reception is 0.7dB, and only about 0.2dB of amplitude unbalance 
has improved it by the 2nd example so that clearly from drawing 16 . Moreover, 
at the maximum phase unbalance, it turns out in the conventional example that it 
becomes 5 degrees and about 3 degrees of phase unbalance are improved by 
the 2nd example to being 8 degrees so that clearly from drawing 17 . 
[0070] That is, since the die length of the bonding wire connected to the balanced 
signal terminals 16 and 17 as mentioned above was changed, unbalance is 
improved, when a big reactance component and the big delay line are added and 
the gap of the frequency characteristics between the balanced signal terminal 16 
and 17 is corrected by one balanced signal terminal 16. 
[0071] In addition, what is necessary is just to add a big reactance component 
and the big delay line to the balanced signal terminal 17 side in the 2nd example, 
when how depending on which the frequency characteristics between the 
balanced signal terminal 16 and 17 shift is reverse although a big reactance 
component and the big delay line were added to the balanced signal terminal 16. 
[0072] Drawing 19 is the schematic-drawing-top view showing the electrode 



structure of the surface acoustic wave equipment concerning the 3rd example of 
this invention. The surface acoustic wave equipment 201 of the 3rd example is 
constituted like the surface acoustic wave equipment 1 which showed it to 
drawing 1 if it removed that the capacitor 202 was added by external between the 
balanced signal terminal 16 and 17. Electrostatic capacity of a capacitor 202 is 
set to 1pF. 

[0073] A continuous line shows the amplitude unbalance-frequency 
characteristics of the surface acoustic wave equipment of the 3rd example, and 
phase unbalance-frequency characteristics to drawing 20 and drawing 21 , 
respectively. Moreover, if it removes that the capacitor 202 is not added to 
drawing 20 and 21, a broken line shows the amplitude unbalance-frequency 
characteristics of surface acoustic wave equipment and phase unbalance- 
frequency characteristics which were constituted similarly. 
[0074] With the surface acoustic wave equipment which has the property shown 
with the broken line, to being 0.9dB, the maximum amplitude unbalance in the 
frequency range of the passband in the filter for AMPS reception is 0.5dB, and 
understands that only about 0.4dB of amplitude unbalance is improved by this 
example so that clearly from drawing 20 . 

[0075] Moreover, with the surface acoustic wave equipment to which external [ of 
the capacitor 202 ] is not carried out, it turns out that it is 7 degrees in this 
example, and about about 1 degree whenever [ phase equilibrium ] is improved 
to the maximum phase unbalance being 8 degrees so that clearly from drawing 
21 . 

[0076] Thus, since the capacitance component is added between the balanced 
signal terminal 16 and 17, in the 3rd example, unbalance is improved, because 
the gap of the frequency characteristics between the balanced signal terminal 16 
and 17 is corrected. 

[0077] As mentioned above, although the unbalance in a passband is improvable 
by adding a capacitance component between balanced signal terminals, a 
possibility that VSWR in a passband may get worse is in reverse. Then, VSWR, 



amplitude unbalance, and phase unbalance at the time of changing the capacity 
value of the capacitor added in drawing 19 Were investigated. A result is shown 
in drawing 22 - drawing 24 . 

[0078] It turns out that VSWR gets worse as the capacity of a capacitor becomes 
large so that clearly from drawing 24 . Moreover, when the capacity value of a 
capacitor becomes large, phase balancing improves, so that clearly from drawing 
23 and drawing 24 , but amplitude balancing is most excellent in the range 
whose capacity value is 1-2pF, and if out of range, it has this worsening 
inclination. Therefore, when these are taken into consideration, the capacity 
value of the capacitor added is understood that it is desirable that it is 2pF or less. 
[0079] Although external [ of the capacitor for adding a capacitance component ] 
is carried out in the 3rd example of the above, the same effectiveness is acquired 
also by enlarging the balanced signal terminal 16 and the capacitance 
component between 17 into a package. For example, in the configuration shown 
in drawing 8 , as the ground electrode line between 36 or 36d of electrodes 
connected to a balanced signal terminal is removed and it is shown in drawing 
25 , the balanced signal terminal 16 and the capacitance component between 17 
can be enlarged also by arranging so that Electrodes 36c and 36d may adjoin 
each other. 

[0080] Moreover, the balanced signal terminal 16 and the capacitance 
component 203,204 added among 17 may be added through ground potential, as 
shown in drawing 26 , and the same effectiveness is acquired also in such a 
case. As shown in drawing 27 , by forming the ground electrode 205 in a 
package, and adding the ground electrode 205 so that it may be located under 
the balanced signal terminal, the balanced signal terminal 16 and the 
capacitance component between 17 can be enlarged, and the unbalance of 
surface acoustic wave equipment can more specifically be improved by it. 
[0081] Drawing 28 and drawing 29 are each outline block diagram for explaining 
the transmitter 160 using the surface acoustic wave equipment concerning this 
invention. Duplexer 162 is connected to the antenna 161 in drawing 28 . Between 



duplexer 162 and the receiving-side mixer 163, the surface acoustic wave filter 
164 and amplifier 165 are connected. Moreover, between duplexer 162 and the 
mixer 166 of a transmitting side, amplifier 167 and the surface acoustic wave 
filter 168 are connected. Thus, when amplifier 165 supports the balanced signal, 
the surface acoustic wave equipment constituted according to this invention can 
be suitably used as the above-mentioned surface acoustic wave filter 164. 
[0082] Moreover, as shown in drawing 29 , also when amplifier 1 65A used in the 
receiving side is an unbalance signal response, the surface acoustic wave 
equipment constituted according to this invention can be suitably used as surface 
acoustic wave filter 164A. 
[0083] 

[Effect of the Invention] With the surface acoustic wave equipment concerning 
the 1st invention, a reactance or the delay line is added to one side of the 1st and 
2nd balanced signal terminal in the configuration either [ whose / at least ] an 
input terminal or an output terminal has the 1st and 2nd balanced signal terminal. 
Therefore, unbalance, such as amplitude unbalance and phase unbalance, is 
effectively improvable by adding the reactance component or the delay line 
according to a gap of frequency characteristics between the 1st and 2nd 
balanced signal terminal. 

[0084] Moreover, in the 2nd invention, it sets in the configuration either [ whose / 
at least ] an input terminal or an output terminal has the 1st and 2nd balanced 
signal terminal. Since the magnitude of the reactance component added to the 
1st balanced signal terminal or the delay line differs from the magnitude of the 
reactance component added to the 2nd balanced signal terminal, or the delay 
line Amplitude unbalance and phase unbalance are effectively improvable like 
the 1st invention by changing the magnitude of the reactance component added 
to both, or the delay line according to a gap of the frequency characteristics 
between the 1st and 2nd balanced signal terminal. 

[0085] The piezo-electric substrate is contained and it has further the package 
with which the microstrip line is formed, and when the above-mentioned 



reactance component or the delay line is constituted by this microstrip line, the 
surface acoustic wave equipment easily applied to this invention can only consist 
of forming the reactance component needed for a package side, or the microstrip 
line according to the magnitude of the delay line. 

[0086] Moreover, unbalance can be improved, without enlarging the component- 
side product of surface acoustic wave equipment, since a microstrip line is 
constituted in a package when the above-mentioned reactance component or the 
delay line is constituted using a microstrip line. 

[0087] When the surface acoustic element by which IDT is formed on the piezo- 
electric substrate is contained in the package by the face down method from the 
field in which IDT is formed, according to this invention, it is small and surface 
acoustic wave equipment excellent in unbalance can be offered. 
[0088] It has further the package with which the surface acoustic element which 
IDT consists of is contained, and the electrode is formed on the piezo-electric 
substrate. When the electrode and surface acoustic element of a package are 
electrically connected by the bonding wire By adjusting the die length of the 
bonding wire connected to the balanced signal terminal of a couple, the 
magnitude of the above-mentioned reactance component or the delay line can be 
adjusted, and the surface acoustic wave equipment with which unbalance has 
been improved according to this invention can be offered easily. 
[0089] Unbalance can be improved without enlarging a component-side product, 
since it is not necessary to change the dimension of a package when the above- 
mentioned reactance component or the delay line is added with the die length of 
a bonding wire. 

[0090] In the 3rd invention, in the configuration either [ whose / at least ] an input 
terminal or an output terminal has the 1st and 2nd balanced signal terminal, 
since the capacitance component is added between the 1st and 2nd balanced 
signal terminal, a gap of the frequency characteristics between the 1st and 2nd 
balanced signal terminal is corrected, and amplitude unbalance and phase 
unbalance may be effectively improved by it. 



[0091] In this invention, when the vertical joint resonator mold surface acoustic 
wave filter with which at least three IDT(s) are arranged is constituted along the 
surface wave propagation direction, the vertical joint resonator mold surface 
acoustic wave filter with which amplitude unbalance and phase unbalance have 
been improved according to this invention can be obtained, and the vertical joint 
resonator mold surface acoustic wave filter may be connected two or more steps 
in this case. 

[0092] Moreover, in this invention, it is desirable not to have an electrical 
neutrality point between the 1st and 2nd balanced signal terminal. But the 
electrical neutrality point may be constituted. The surface acoustic wave 
equipment with which amplitude unbalance and phase unbalance have been 
improved according to this invention in the case of which can be constituted. 
[0093] Since the unbalance between the balanced signal terminals of a couple is 
improved, the transmitter which has frequency characteristics excellent in 
unbalance can consist of transmitters constituted using the surface acoustic 
wave equipment concerning this invention. 
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[Brief Description of the Drawings] 

[Drawing 1] The typical top view showing the electrode structure of the surface 
acoustic wave equipment concerning the 1st example of this invention. 
[Drawing 2] The typical top view for explaining the layout of the electrode 
structure constituted on the piezo-electric substrate in the 1st example of this 
invention. 

[Drawing 3] Drawing in which being the transverse-plane sectional view showing 
the structure of the surface acoustic wave equipment of the 1st example of this 
invention, and showing the condition that the surface acoustic wave filter element 
is contained in the package. 

[Drawing 4] The typical top view for explaining the electrode currently formed in 
the package used in the 1st example. 

[Drawing 5] The typical top view for explaining the external terminal currently 
formed in the underside of a bottom plate in the package of the 1st example. 
[Drawing 6] Drawing showing the amplitude unbalance-frequency characteristics 
of the 1st example and the conventional example. 

[Drawing 7] Drawing showing the phase unbalance-frequency characteristics of 
the 1st example and the conventional example. 

[Drawing 8] The typical top view for explaining the electrode currently formed in 
the package in the conventional example prepared for the comparison of the 1st 
example. 

[Drawing 9] The typical top view for explaining other examples of the surface 

acoustic wave equipment with which this invention is applied. 

[Drawing 10] The typical top view for explaining the example of further others of 

the surface acoustic wave equipment with which this invention is applied. 

[Drawing 11] The typical top view for explaining other examples of the surface 

acoustic wave equipment with which this invention is applied. 

[Drawing 12] Drawing in which the example of further others of the surface 

acoustic wave equipment with which this invention is applied is shown, and any 

of an input side and an output side show the surface acoustic wave equipment 



used as the balanced signal terminal. 

[Drawing 13] The typical transverse-plane sectional view showing the surface 
acoustic wave equipment of the modification of the 1st example. 
[Drawing 14] The typical transverse-plane sectional view for explaining other 
modifications of the 1st example. 

[Drawing 15] The top view for explaining the surface acoustic wave equipment 
concerning the 2nd example of this invention. 
[Drawing 16] Drawing showing the amplitude unbalance-frequency 
characteristics of the conventional surface acoustic wave equipment prepared for 
the 2nd example and a comparison. 

[Drawing 17] Drawing showing the phase unbalance-frequency characteristics of 
the conventional surface acoustic wave equipment prepared for the 2nd example 
and a comparison. 

[Drawing 18] The typical top view of the conventional surface acoustic wave 

equipment prepared in order to compare with the 2nd example. 

[Drawing 19] The schematic-drawing-top view showing the electrode structure of 

the surface acoustic wave equipment concerning the 3rd example. 

[Drawing 20] Drawing showing the amplitude unbalance-frequency 

characteristics of the surface acoustic wave equipment of the 3rd example and 

the conventional example. 

[Drawing 21] Drawing showing the phase unbalance-frequency characteristics of 
the surface acoustic wave equipment of the 3rd example and the conventional 
example. 

[Drawing 22] Drawing showing the relation of the capacity value of a capacitor 
and VSWR which are added in the 3rd example. 

[Drawing 23] Drawing showing the relation of the capacity value of a capacitor 
and amplitude unbalance which are added in the structure of the 3rd example. 
[Drawing 24] Drawing showing the relation of the capacity value of a capacitor 
and phase unbalance which are added in the structure of the 3rd example. 
[Drawing 25] The typical top view showing the example which constitutes a 
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capacitance component by inter-electrode [ by the side of a package ] as an 
example which adds a capacitance component in the 3rd example. 
[Drawing 26] The schematic-drawing-top view for explaining the example of 
modification of the 3rd example. 

[Drawing 27] The typical sectional view showing the example of 1 structure for 
constituting the modification shown in drawing 26 . 

[Drawing 28] The outline block diagram for explaining the transmitter with which 
the surface acoustic wave equipment concerning this invention is used. 
[Drawing 29] The outline block diagram for explaining other examples of the 
transmitter with which the surface acoustic wave equipment concerning this 
invention is used. 

[Drawing 30] The typical top view for explaining conventional surface acoustic 
wave equipment. 
[Description of Notations] 

1 - Surface acoustic wave equipment 

2 - Piezo-electric substrate 

3 4 - Vertical joint resonator mold surface acoustic wave filter 
5-7 „ The 1st -the 3rd IDT 

5a, 6a, 6b, 7a - Electrode finger 

8 9-- Reflector 

10-12- The 1st -the 3rd IDT 

10a, 11a, 11b, 12a - Electrode finger 

13 14 - Reflector 

15 - Unbalance signal terminal 
15a, 15b - Electrode pad 

16 17 - Balanced signal terminal 
17a, 17b - Electrode pad 
21-23 - Terminal 

24 25 - Track 
31 - Package 



*» * 

32 Bottom plate 

33 - Side attachment wall 

34 Lid material 

35 - Storage space 
36a-36d - Electrode 
36e - Microstrip line 
36i, 36j - Microstrip line 
37a-37h - Bump 
38a-38f - External terminal 

40 -- Surface acoustic wave equipment 

41-44 - Vertical joint resonator mold surface acoustic wave filter 
41a-41c-44a-44c - The 1st - the 3rd IDT 

45 - Unbalance signal terminal 

46 47 » Balanced signal terminal 

50 - Surface acoustic wave equipment 

51 52 - Vertical joint resonator mold surface acoustic wave filter 
51a-51c- The 1st -the 3rd IDT 

52a-52c - The 1st - the 3rd IDT 

53 - Unbalance signal terminal 

54 55 ~ Balanced signal terminal 

60 -- Surface acoustic wave equipment 

61 - Vertical joint resonator mold surface acoustic wave filter 
61a -61 c-IDT 

62 -- Surface acoustic wave resonator 

63 -- Unbalance signal terminal 

64 65 Balanced signal terminal 

70 - Surface acoustic wave equipment 
71a-71c The 1st - the 3rd IDT 

71 d, 71 e- Reflector 

72, 73, 74, 75 - Balanced signal terminal 



80 - Surface acoustic wave equipment 

81 - Package 

82 - Storage space 
83a-83f - Electrode 
84a-84f - Bonding wire 
85-87 - Electrode pad 
91a, 91b - Bonding wire 

160 - Transmitter 

161 - Antenna 

162 -- Duplexer 
163,166 -Mixer 

164 -- Surface acoustic wave filter 

165 - Amplifier 

167 - Surface acoustic wave filter 

168 -- Amplifier 

201 - Surface acoustic wave equipment 

202 - Capacitor 
203,204 Capacitor 
205 - Ground electrode 
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(54) [^0^<d^^] #ttai®&g® 

(57) [BJ»] 

o T4>& <t^)lO0IDT5-7, 10-12 tfWfo 
tStlT$><0. 2^<£¥SHf^T?l 6, 17^t«^ 
tt^MiSSB^^^T, ¥Wfi^^l 6, 1 7 cr>— ^ 
KVWSWF 1 6 , 1 7^^>il^^(D-rtl€:«^ 

gll 1 o 




(2) 

1 

[Bt*Bl] iEflfii, 8EJE«StR±«cEIBSnfc 
tfe 1 OCD I DTt&mz.* AA«^&tfm*3S 

mesbi, »2©¥««^*^©5K*»c»Ki»*&ttu 

[1**^3] EEmSS^:. KJBE«StR±HE«$nfe 
^ft^fclrxDI DTtm, AA«HPRrXlHASH 20 
f©M<ife-WSl, »2C0¥«fi^* J F&Wr 

Miami, w,2<D^mmn^m\z^r^nzy^>7,^ 

y^-f ffiE»3£*6*fcteU7^*>XJ«# 

m^ms] mzi£m&fa±iz i DT#»*snt^ 30 

4 tCE«tf>PM4g®feg® 0 

[Bt*B6 ] iI^«^nt^6A°7^y$:$6 

E«0>#ttSS«Sll. 40 

6 ©l>rtt**K:E*<B#teSffi«£B. 

*[«t*S9] MESH, S2©¥MWHt:lt 
^n*>£E«<0#tt£ffiftgfi. 50 
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2 

en im 1 0 ] if 1 - 9 o>t^"rn^jcE«(o#tt 

[5&iK<Di¥lfflfttft91] 
[0 0 0 1 ] 

[0 0 0 2] 

[0 0 0 3] ±EOct i&ttRfc**. MftmmmoiR 

[0 0 0 4] 03 0H, 
HX*4, uutH 3*tt*ffi«[ejR*l0lfc»oT«l 

-S3(^) I DT 1 0 1 — 1 0 3^sas$nT^^o I D 

Tl 0 1-1 0 3^Ktt^tlTl^fi«0>SffiiRe«* 

0 4, 1 0 5*«B$ntW. id 
T 1 0 1 £ I DT 1 0 2 tOHH, &tfIDT10 2£ 
I DT 1 0 3 £(BMIHH IDT101-103 CDS® 



0. 7 5 a 1 ££*it(a£o \ ut 1 0 2<Dm^<Dmm 

JB109, 1 1 OttK-fZCtlZ^K). IDT-ID 

1 0 6, 1 0 7(1 ^PSfi^S^T?* 0 , 108^ 
[0 0 0 5] 

$ft5»ttiIi67^^T1i 

8 t¥«fi^*^ 1 0 6 tcomRzf^w-mmm^T 1 0 
8 t^saB 1 1 0 7 i:©m<D-tn-ena)aia«r«rt^^ 

[0 0 0 6] ±Efi'B 3 F«fl[S^ffi*B 5 F«ffitt. ¥«- 

Tw-mmmmm^mT ^w^mmmy * 34^- 

1, ¥«EB*» : f 1 0-5-n-€ r n*#- h 2, ^-h3<hL 

[0 0 0 7] S«¥^S= I A I , §1, A= I 2 0 1 
ogS21 l-l 201ogS31 I 

®j®¥-mm= IB-180M1, b=izs2i- 
zs 3 1 1 

ft*, S 2 1 Mj&>&#— h 2^CD€;ji«gc£* 



(3) 

3 

S 3 1 M^b#-h3 ^(Ogii«R£^-r. 

C0 0 0 8] 3iSMJctt, y j <Dmm&%ift\z&^ 

<h-f 3<h, I DT 1 0 2<BSffiJt<&#R**SR#T** 
fzSb. *f 1 0 6lCO&rt^Tl>S««Jt<D» 

-&S£HVKcStl. DCSffl*PCSffl©«fcol:i. 9 
[0 0 0 9] *^0SWIi, ±i$ltffi*SIB^ 
[0 0 10] 

I DT<h£<IA, A^^&tfffi*^<Z>'>&< 20 

ic&^t, mi, »2©¥««#a : f L <0'5%-*»cjijffi 

[ooii] *m<o&2<D&m\t* Eisst, 
as±(cia«$nfc^< tfe i ^>co i DTi^fe, 

>xfiE^#jp$nTi3 0. MEfBi©MBiftKttiins 30 

[0 0 12] *iOS3 0»WH EllS<i:, iEl 

ai6*±fc:E«a nrcj>te < 1 i dt t&m*.* 
a^^«^^»^m< tt>-**»i , m2<z> 

1, »2O¥««**^W»c4 t V/tv'^>^J«»*«ftl0 
StlT^*c:i:*W*i:-r-5»tt«iB«K«r»a. 40 
[ 0 0 1 3 ] fg 1 , IB 2 (Dffi9I<0#ttSffi«««<0l#5£ 

7^ S*U WEjI38«*fcttUT^^>^rt 

[0 0 14] mi, »2©*WJC«S#ttSffiiSS»<^ 
«fc9«tf£<0«ffiTtt, EE«a«±K I DT3»«»J«SnT 

[00151*1, m 2 <O^HJO#tt^®^g®^>fdlO 50 
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4 

Jetton, /t>y^r- 5>«>»K£ttE!Bl, I2©?S 
[0016] *5tm (I1-S3 CDfgfi) <D«r JE(OJSffi 

■ett, WE#tt»ffittS«*«. #ttsw«e«2ri*ifc:» 

[0017] *mme>&Qmi£Mfcmm-Q\** ±E«ie 
*mm<DW&^&mm<Dm<D&i£<nmm~v\t. mi, 

[0 0 18] *»^<Z>$^JCflfi<Z>!RrS<OSffi^J:ntf. 
[0 0 19] 

[0020] mi—m4^m^x. ^mmcow, i <D%m 

^i^il^JTfi, amp sfflSfa^^KJSffiS 

[0021] *nm&m*. 4 0 ± 5 0 ^ h xe*g 

L i Ta0 8 SKa>e>fc:5JE«»«2 JilC*3^T* HI 1 

^^"r«a«ia^»«^nT#ttSffi«^« i 

[0 0 2 2] Hl(c430iT. #tt«ffi8St 1 
il«2±HSl, *2<DttlS^#*Tffl#fl:*ffi«7 

Kifi7>f^3t?tt, ^sse^Tj^jc^oTmi-m 

30IDT5-7^i$nr^ 0 IDT5-7<7)^ 

t^o ^*g^*S^#tt^®i^> r ^^^4fc4D^T 
fc, S®i6e«l^l:^oT^ 1 -1 3 (D I DT 1 0 - 
12^EH^tlT*30, I DT 1 0-1 2tfimt*>tlT 

^z>m&<Dmm\zK%t$gi 3, 1 4^si$nt^§. 

[0 0 2 3] SffifS^fi^ l!#tt^ffi» 7 ^ 3 , 4 

li w 1 5t«**nriri*. iDT6^)te»y 

5V>\*mQLlzmi$E'£tlT^Z>o &tc. IDT5, 7 <D 

> Fmmz&mztiTte o , idts, 7 
©teSto*, -etnen* 1 dt 1 0, 1 20— «tc»tt$ 

tlTt^o IDT 10, 12 0ia«^7^>HlfiC 
B&ttStlT^*. I DT 1 1 <D-ffif)W&mm%? 1 6 



5 

[o o 2 4] *nmwv\z* w-mmnm^i e, urn 

tz. IDT5iIDT7<h^Mfflt^llT^0, ID 
T10, 12t)Mffit$ntl^o fol, IDT 5 
£. I DT 1 0 <h£g^LT^£{fi^-r > 1 8 zmnz 

mncD&mt* idt7, i 2£jg^b-o>s{f^-r 

[0 0 2 5] IDT5OIDT6tS0^^fffi5a 
^y^^>Km^tC^^nT^D, IDT 7 CD IDT 
6 <hP0^om®Jt7 a(^7^7> KS&K&^SnT 

[0 0 2 6] »2©IDT1 li:iO*5ID 

T 1 OcomSfil 0 at. IDT12WIDT11CB 

o^sssiti 2 an ^-rn*>y^^>H«fiJc:flg« 

[0 0 2 7] 1 (OflftW&KiHfefrfcEJl 

HM^iW= 4 9. 0 A I 

IDT5, 10 <Z>tt®*§CD;*:gc = 24* 

IDT 6, 1 1 3 4* 

IDT 7, I 2(DW.mi%<D*fk=2 5* 

IDT(^MA 1=4. 49/im 
R»S©8fiAI=4. 6 4 Mm 

ESts<&««i©<B*R== 120* 

I DT — I DTPb11=0. 79AI 
I DT-RifgmHS=0. 47AR 

i dt- i DTMw&tfi DT-fcttmmmt 

[0 0 2 8] I DTCO^j.— — = 0 . 73 
Ett§§cD5^ — t J — = 0 . 5 5 

[0 0 2 9] m®^iP=0. 0 8 A I 

6, 1 1 <Z>M«B<0*Kf&6 a, 6b, 11a, lib© 
B#*<snT^D» fniCcfcoTIDT-IDTBB 

[0 0 3 0] ±fB#tt3i®&gM 1 (DEEmS« 2 ±\Z$> 

rtz-gmw^ro b&m2 \zmm#}¥-um~t:^~? » m 

2\Z&^T, IDT 5- 7, 1 0- 1 2&tfJ5M§£8, 

9, i3 , 1 4 at, mmmzmMvMik-e^tiT^ 

£ Q £fz* m2\Z^T^J- 2 1 -2 3te. ^7^>H1 
15, ¥«fl-^^^ 16, 17 ST 21-23 

\*&mmm&^z£o\zm^2nT^z&. c<d^ 
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6 

+*lCja^nTtiSO**A>^3 7 a- 3 7h^to 
[0 0 3 1] fc*3> ^3p««-^3H^ 1 5ROTKfif» 

^ 1 7co^^6nx^^gg»*r^, 2{@<om@/t^Fl 

5a, 15b, 17a, 17b^iS^2 4, 2 5^ 

^mmn^f-i 7tu ^nfn2ooti/ty 

[0 0 3 2] 03H ±BB»ttSffiftS«l*V^y^r— 

10 So ;V^-y3 1(l I«3 2i, fiiJig3 3<h, mt 
3 4i:^Wtl). J£«3 2±Kte«*MK<D«S3 3j&<» 

K3 smzft&mmwimwi&wiifiztiT&D. &z>m 

#3 4K:<fcDiK*fi£M3 5rfmffl2tlT^Z>o 
[0 0 3 3] #ft»gflii7x-fX^>M 

®£&SJ;*5t;:iic1£3 2 ±fc A 08&$nt^ 
So Tfc*^ M3 2 0)±ffi[:H *«KJ:0^:S^ 

20 g&3 61C, A>;/3 7 d, 3 7 f «K J: 9 #tt*iB&8 

[0 0 3 4] ±ffi^T^^y^gB3 6 0¥IM$04 
ic^fo ^7^7f853 6H SWcSHRSnfcSffi 
3 6 a— 3 6 e £WTSo H3 6aH m 2 (C^bfc 

Ot^TA>^3 7a, 3 7 b »C<t 0 1 
5 Cg^^n^o f!3 6bfl 0 2l:il/:^2 1 
-2 3\Z/*>73 7c-37 efc^Om^WKJg^n 

So ii3 6cn n>-?3 7 f^&v^mmn 
30 *t i 6izmmmz&wt2tiz>. mm3 6d\t, 

3 7g, 3 7hlU0¥MWl7l:g^n§o 
[0 0 3 5 ] <h£ST* 113 6 c \Zl*. ^^7UXh 
U y^^f >3 6 ert^ta^tlT^So "T^:^t>> ¥®J 
fl^tSH 1 1 6 \Z\Zs 7^^0Xh'J7y7-f/36e^ 

[0 0 3 6] 7-<^P7h , J7y7^>36efl AM 

p s &mm 7 -< )v? <offiia#«<&ra«s«Tra; vt$9 

U^7 p ^-r>3 6 eft, ¥«{§#*S^1 6K1^0. 8n 

[0037] ±isv-r ^ dx h u y y^-r > 3 6 

efct, iI5$«£LTfcflMrr*. ±E«a3 6a-3 6 
dW^^o^h^y^OSGeH H 5 ic^T 

y3 1 (DJSffi 3 2 (OTE^^SnTOi^^SSai^SBS 

as^L/T^asas^3 8 a- 3 8 f^$nxt^ e nge 

8f 3 8 att> mm 3 6 a KWftWfcftttSnT* 0 , 

so ^saf 3 8d, 38fii -e-n^n, w-mmn^iz 
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S«£nTHS^-f ^D* HJ v:/7-f >3 6 eRlfM 
«3 6 dK«SWlz««3ftT^S. WSf 3 8 b, 
3 8c, 3 8eH ^7«»HSfii:Sl«Sn5n«a 

S. 

[0 0 3 8] lg36a, 3 6b, 36d^7<^D 
Xh'J y^^-<>3 6 eh. ftffiffiT 3 8 a- 3 8 f <h 
©«»W«IJItt. JS«3 2IO£fE3 2£;R<x;l/-*- 

■ 

-To tfc«<Bfc#lc, 7-f?DXh'Jy^7-f>36e* 

«ttft«rtta«tt«¥**-««»»tt*H 6 StfB 7 20 

[0 0 4 0] ft43, ±fc&Mmiz&ttZ>rtytr-zS<D& 

■&9J5a>ftJ:-5fc:, K«tt3ftS««3 6 

C<0»«tt, H4tC^Ufc««3 6 c tS«:6$tlT^ 
D> nx HJ y^>3 6 ete&MZtlT 

l^ft^o C^)iS3 6cll ^SPffi^3 8 eiZ&mZtl 

te, H40)«§tS&S$nTt^. ^C0m®3 6b 30 
(t 3 8 b, 3 8 c, 3 8 dlCffiBiSftTt* 

So H3 6aH nffi^3 8a£»«£n 

Tl>So 

[0 0 4 1 ] AMPS §{f ffl 7 4 )V5> lC43frtS3»«r« 
©HSlRBitt 869-894MHzT«5. dCD^fS 

H6*6!B 6^ ft «fc o \Z. 
0. 9 d BT**<BtC**U *^JfiffilTtt 
0. 75dBT'feO, SO. 1 5 d B £t*SMH¥fKft#* 

era* 3° ffiffl¥»flw»5° efes^nxvi 

So 

[0 0 4 2] C©ck5l:¥»K^Si$n5(0lt /1y 
nv-f^DX MJ y^-f >3 6 etfiRSSnT, T 

nt^sfcft, ^ase^sg^i 6, i7H<0BK»«Mt 
a»tttt*¥«**a»r*»*t#"rs. so 
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[0 0 4 3] Tft*3*>> Ml. ^2(0¥igWl 
6, 1 7W<OHft»4#tt©rn*tt, SPtt^ffiiR*^ 

!Bi, ^2o^ft^s : fF«io^fe^tto-rn{c^ 
[0044] fot, *nmmiz&tiiz* ts-wis 

[0 0 4 5] *jBfcWTtt. ¥3jf§^ST 16, 1 7 |H 

So CM, B9£#JBbTR9iT*. 
[0 0 4 6] H9 (d^-r«»«©#tt^ffiRS»Ttt, 

»oTE«c*nfcfgl -^30 I DT£*rrS3 I DT 

f&&&MTM i »&&mfc7 ^^4i, 43 c^^^om 

2<D IDT 4 lb, 4 3 b<Z>— aB^ffiSEJS^nT^ 5 ? 
«(B^a8^4 5(C«SR$nT^Sp IDT41b, 43 
b©ffi*tty7^>H««fctC»tt$tlT^S. &Tz. m 
»S^Jg?S#tt$IiS7>f;^4 Sf§3C7)I 
D T 4 1 a , 4 1 c Oft-JB^7 9> K«ffi^SgJ*$ 

nr&D> #(fi«8*^ ^n-en, 

Wt^.y^)V^A 2(Dmi, S3©IDT42a, 42c 
fflKfi&l*;*nTV>S. IDT42a, 4 2 c (Dftfi^ 
tey^>F«ftlC««$nT^S. IDT42b0- 

wtc^^nx^So 

[0 04 7] IDT43a, 43c (D—ffitf? 

tg&$k&?sm&&mwi7 4)i'?4 4<D9zi, m30)i 

DT 4 4 a , 4 4c0-^l:gi^nTl^o IDT4 
4 a, 4 4 c ©«(i^7^> FlSl:gi^nT^ 
So I D T 4 4 <D*P&<D9Z 2 (D 1 DT4 4b CO — Wzfftf 

^oypmmz. mffitwrnmnis? 4 7 \zmn.mz& 

IS£tlT^S. 

[0048] iBte^s^awteSHtt?-* 

;i/^4 2, 4 4MT, ^0^2^)IDT42b, 4 4 

b©ffiffl^jR(g$nT^s. B9fc^-r#ttSffi«36B 
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4 7i:, m$L&&&<o?nizfeVTV7i?9>7>tiLftR 
ztm&m&mu-t % z. t\z «k o ¥**&eMrr * c ta* 

f 5 4, 5 5(0-*(cUT^^>X^^R^jl5ill«:# 

S7>f^ 5 1 (T^ffeCD I DT 5 1 bG>— aBfc^BHi 
ft^ffi&7 J 5 2 I DT5 2 b CD 1 O0>< 

5 5^»«$tlTli&. flT, IDT5 
la, 51c<hIDT52a, 5 2 c i^HWCii 

snx, w&-*w&&&mm*ttz±o\zm&2ti 
[0050] 01 istfai 2tt. *«w**jaffl$n* 

ttSffift^ ^ 6 1 fi> mi 3©IDT61a-. 
61c^tl, Sl-^30IDT61a ( 6 1c0- 
Sas#ttaiE&#iIT 6 2 ^LT^¥IIIW6 3 
tCjSttStlT^*. 4**<Z>lg 201 DT6 1 b <D— Mitfi 

w-'&m^m^ 6 4i:, h v -^(Dw-mm^m^ 6 

5Ci8$nt^§, ¥«BW 6 4, 6 

[0 0 5 1 ] &*5* 011 Tte, #tt^Bift*fi^ 6 2 

[0 0 5 2] ¥$J-^¥8j^&lSfi£ 

43 x t> ±e^»« t mm \z w-mm * &mt z> 

fHl~?g3(D I DT70a-70c 
e^TEi^nTl^o IDT7 0a~7 0c»t6 
ftTV>£ffltt<Z>M«K«RltS 7 0 d , 7 0 e ^IB©5 

[0 0 5 3] SI, *3OIDT70a, 7 0 c (7)— *8 

sb 1 7 2 ffi«s*^«fs^a^ 7 3 izmm 

SttTH£. I DT 7 0 bcD— Sg^SBfs^^ 
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rz\*mj]M<o-tt<DW&mnffiTffiiz&^T, -^<d^ 
[0054] fc*5, ±misXgtzmmm%.zf*5&m/>m 

[0 0 5 5] ±E^J£«Ttt, Kyir—itZUZ 

20 -?£o\Z, rty*r—i?3 1 <Z>jg«3 2 £$Jg3 3 <fc©W 
II^^DXh'J y^^<>3 6 i $Mltt)<J:<. 
H 1 4 fc»?\fc 3 K\ J£ffi3 2(E>T®tC, ££tCg«JI 
3 2a$MU S1SI3 2 a<hJ&1£3 2<£>Tffi£tf) 
«Hcv-f ^nx MJ y^7-f>3 6 j ^MUTt)J; 
^ 0 Z<Dm&. h'Jy^M >3 6 at, 5^ 

-f 7*^653 6t0fS»8l^H 3 2 tct£tt£ 
tifc*;i/— ;PtS3 2 b£fflv>TfrxJi<fc^. 

[0 0 5 6] 01 3WH1 4#»£> hWZfrte&olZ. 
rtyjr-iSMlZffif&ZtiZV 7??>Xf£#&Zf&m» 
30 £ttftrrsfca&©v-f 9 h U y >©Mfil 

[0057] m 1 OHJfi«-ett. MEIS^fi^ia 

If <S 0>K ^ ^ - ^ ott^feOT* 

[0 0 5 8] EtIffi2ilT4 0±5° Y^7 

yhXgftLiTaOalfiMW, *S89»C*5V> 

Ttt, jEE«a«ttc:ntciss$nr, pjah 64-7 

40 2° Y^)7h Xfcfi&L i N b 0 3 S1S, 4 1° Y^J^h 
[ 0 0 5 9 ] m 1 5 tt, W©» 2 ©^!fiMK:«£>SP 

yr—v&mmtmm.mzmmztiT^rztf. *mx\z 
hw&mffifem^tfimnmzmwtznT^ThJ:^. 

50 HI 5{d^-r»2©SIJfiWett, ^Ocfc-DtCSPtt^BSft 
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[0060] sis ic&^t, m^m&^m i <Dmm 

[0 0 6 1 ] «2©^lfiWTIt ^7y-y8 1^ + 

So iR*fl£fyi8 2<Z)PflJfC«ag58 1 a, 8 1 b#«ric 10 
SftTH*. SSB 8 1 a, 8 1 b<£>i^£te. 

^c. H«**»snTt^3»«, tuftsin 8 2£@jf£-r& 

&olzm%t&&&8 1 a, 8 1 bftllcSfcj&^J^fcH 

[0 0 6 2] ^gB8 la, 8 1 b±»3tt. WS 8 3a- 
8 3 f *MSnt^4. m®8 3 a- 8 3 ffl #tt 

[0 0 6 3] ^ JE«K«2±£*3l*S I DT£J*« 20 

[0 0 6 4] ny>T— >>8 1 tCHtte»tlfc«S8 3 b 
ttLT«SWt£««£nT^£. 1183d, 8 

3 -e*v?n, ^fi^as^i 6, i 7tc^>^ 

>^9-ft84e, 8 4 f £^LTWSWK:fiM*£nT 
l^o ti8 3a ( 8 3 c, 8 3 e It. 9 7 V > 30 

>f >y7-ft84 a^lTilA 4 7 H 8 5^«StW«- 
SHRSftTHS. tSAy H 8 5te. IDT 5, 7 

t84c H 8 6JC«SLW«C««$nT 

li/^7F8 6H I DT 6 n 

[0 0 6 5] m®8 3 c fi> >9 r 7^^ 8 4 d 

1/17H8 7H idt io, 1 2i t zmm t &3izmfgi2n 40 

[0 0 6 6] *^j»0yTtt* #>f^f >^7<t84 
e, 84f0S^«^b$ntt^ o Tfc£>-5, 
7^ >^7-f if 8 4 e^>r^T >tfy(-\r8 4 f Kit 

^1 6 KTWfl^aH* 1 7lcJt^T*^& , J7^*>X 

tfL#K.&WM&&ttto2nT, mw-mmmffi? 1 6, 1 

[0 0 6 7] cfcO*ftW^tt> ^m^raa, #>?^ 50 
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>^7<t84e^l. OnH, *>T^>y7-ft 
84f^0. 5 n H© U 7 ^ ? >XS»a^I3E»$ 
#inT*<fc5&fi$£SnT(r>S. Sot, ¥««*I«S 
^16ffliKc> 5pg8«^S8^1 7ffl^it^T^^r^:UT^ 

-f^DXh'J >3 6 e il^^ic^^-T^o 

[0 0 6 8] ^Hffl^JcD^tt^SSS^^lili^SS- 

1 7tc^HT^To ifctfc^fca&K:, 01 8fC^b^#ft 

<t9 1a, 9 1 bcDg^^L< $nxv^ 0 Tfcfr 
"6, ¥«IW16, 1 7JC«tt$nT^S#>x>r 

tztbizmMisfcm i 8 \z^tz&&^m&mw<Dmm¥ 
0 1 7 tcKH"c^"ro 

[0 0 6 9] 01 6frt>W*>frf££o\Z* AMPSSf 

-8 9 4MHz \z&n 2>m*:Mm¥-mm\** vt&mx\z 

0. 9dBt$>^OC^U ^2©SliT1j;0. 7d 
BX&D. mo. 2 d B^tJg«¥«a^ac#LT^ 
€> e HI 7^^M6^J;5«c, «;*:<0{a:4B¥« 

ffirtt, t¥*MT'^8° -e^^CDfC^L, m2(D^ffi^J 

x\ts° titer) * &ttwffimf)m3° ai^nt^^c 
[0070] -r&fc^ ±is (Dj; 3 ic¥«ft-^s^ 1 

6, 1 7 K«!tt3n*#>^>f >^7^©ftS£K& 
[0 0 7 1 ] &i3. S2<0g|JS0«Tte* spaHs^SH 51 ! 

i6, 17 m<nm$L&w&v>~rnj3i)m<D 

[0 0 7 2] B19I1 *5£W(Dm 3 (omnwizmzft 

3(D^te#JO#te^®igg©2 0 1 ft, ¥SSfg#S8^1 
6, 1 7WtC, n>5^>1^2 0 2^ft^-e#iP$tlT 

^-5ct$r^v>Tfi, 01 iz^vrzw&mmwLmwi t 
mmizmj&znx^Zo n>x>-y-2 o 2<o»m&&\* 

[0073] m 3 0mmm<o^m^mmcomm^m 

n, 0 2 o &tf0 2 i tc^iBre^-r. i2ow 

2 1*;:, 3>5 f >-9"2 0 2tfmn2tlX^fc^Zti&m 

^x\tmm^zm^nrzw^mimmms(Dmm^mm- 
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[0 0 7 4] AMP S§flffi:7-f ;U$M£;m*5ffliB»tt 

ITfiO. 9 d BT&^tfMC^U ^IfelKfflTtt 0 . 5 
dBT^O, mo. 4dBfc*ltS"B¥«K^ai$nt 

[0 0 7 5] i2 1 j&>fc9ISJ&>fc:«fc5K:, n>-r r 

g^fttiVS&te 8 ° U **Jfi«Ttt7 

75f*-5o 

[0 0 7 6] ^CO^^tC, m3<02fc«MtCi3^T¥«ffi 

^&s$ns©tt» ¥«©-^iB^i 6, 1 Tintc**^ 

[0 0 7 7] ±fSOJ:e>tc> ¥«M^*8^l~*WV> 

VSWR^Iftt5^n^»5. fCT, 019fC:fe 

0 2 2—0 2 4 (CtkTo 
[0 0 7 8] i2 4^e>B^^>McJ:^iI, n>?>^0 

fr^So 02 3&IXH2 4 £91 5 

9&#2*13^ Ifl¥*«liSiltfl-2pF©« 

s. ^t, en tt-jun£n£3>^> 

[0 0 7 9] -kgeSg 3 ©*lfi«Ttt, ^/Iv-^VX/S 

wens. 0 8ic^rsi^Jc43iiT> ^pflso 
wcsi^nsti 3 6, 3 6 d m<DT-xn&7 

-Y>£(fc5£U 0 2 5 Id^TcJ;? Id* 1136c, 36 
d^BO^'Scfc^^Ell'rsC^^^oTt), ¥ffifs^ 

[0 0 8 0] *fc* ¥ffiff 16, 17 P^tCf^jbP^ 

n^t/^y^>X^2 0 3, 2 0 4[Ji2 6(I^1- 
^KT-X^fe^UT^O^nT^cfc^ ^C0«^ 

*_fcf, 02 7{^^fcfcotC. 9\y>r— iSfoiZ. 7^71 
I2 0 5*»*U 7-Xtffi2 0 5^f«flW© 

fl6, 1 7M©*^Av^>XfiE»«:^:€r<-r*ili: 
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[0 0 8 1 ] 028 0 2 9 *9B91(Ctt*9M£X 

m&mw&m^tzmmmi 6 o£i#9!T££#<o&SiB§ 

yn7^iT$)l>o 02 8^4d^T, 7>ftl6 1 
tC, f^yi/^-!tl6 2«$nTt^o "rJ^VZ 
it 1 6 2 £§{f 1 6 3 £0)ffl\Z. &&mW&y 
<<)12 1 6 4RtfiffiSl 6 5^81$tlTl^, £ 
fc. T^^yu^itl 6 2^3l{Sffl|(Z>^*1f 1 6 6<fct7>W 
10 lcte> 6 7Rtf»tt«i887>f 1 6 8^S 

asnt^s. dco^lc, if"E§§l 6 5#uFfKA4ic: 

[0 0 8 2] 02 9 fC^-r<J;-5(C, SSfflUcfct* 

&&m$iy>( 1 6 4Ai:lTffll;fflt^CWT 
20 [0 0 8 3] 

¥ffim^MT&&-?z>mi&iz&^T* mi, m2co¥« 
ftups nrvi-s. seoT, mi, m2<o¥«e^aB j FM 

[0 0 8 4] I2(Dg^lC^^Tft AASB^K: 

30 Zfmil»f(0^< tfe-S^Sl , MS 2 <Z>¥«fg*t« 
T**-r**lJ8fc*5^T, SB 1 ©TWB-fMH^ft Sn2 

2 ©vww^ai^^ftinisnTii* U7^^>x^ 

fcttilffij»©**$^^S)S:oT^S(0-C, .mi. ^2 

[0 0 8 5] J£*S«£iKiWLT*5D. v-f^nxh'J 
40 yZf^-i V^M^nTl/^/t^^-y?!)^^!:!^^ 

[0 0 8 6] &tz. ^^PXhU7^>^ffl^T 

v< pax h U ^y^-f >avw$— i?ft\zffi&2 

50 nscoT, ^tt^Bfe^@o^gsia^^:^<-r j 5c:(h 



(9) 
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[0 0 8 7] K.mm&±lZ I DT^M^tm^St 
CO 0 8 8] EEBX«±IC I DT^»«Snt^5#tt 

i***^^ >^7^tl:J;01fWl:M$ntt^ 10 

w \z'&-d T¥mm&&wt£tirz&&i$tw&mm&®m \z 

[0 0 8 9] >^ I 7-fi?0^£lC£9±tBU7 

29>7.&ft&rz\*.mmn*m\\\stz®&\z\z. nvT 

[0 0 9 0] S3(OJ6«1?ll AAS^RtftHaaH^ 20 

'>ft<tt>-**«*i, S2co¥«m^« : f &m-rz>m 
mz&^x. mi, m2<o^mmnmTm\z^r^r/^>^ 
>xfijc^WD$nt^§OT, mi, m2<D^mmn 

mw-ffi&^&m^mmm&mz&wznmzo 

[0 0 9 1 ] *mW\Z&^X. Slffifefc^Tjft^o 
[0 0 9 2] #589nc43^T«U II, ^2(D¥ 

^ 0 taw ttt,ft*<ifi $ nt t> «t t>. 

£tfX$Z>. 

[0 0 9 3] *56KtC«S#ft^ffi««H*fflViT«* 

[^®<z)ffim^Hj] 

[01] **W©»l©SI««tcffS#tt*ffiJfifiBO 
m®ffii££^T^i:i£W¥M0o 
[0 2] #fBWO»l«)*»«^»Sffi«tR±K:«l 

[03] *»§b<o* i <onmm<Dft&&m&i£i&<Dffim 
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[04] mi<Dmmmxm^^nxi^/^y / r—zy\zm 
f£2nx^zmm&mmirzrc&<nm^W¥ L mm 0 

[0 5] mi<D^MM<Drty+r — i;\Z&^X* M^T 
B0o 

[0 6] mio^jfi«Rrxse*M©«*i¥«ffi-Hft» 

^14^^-T0o 
[0 7] Sl©||lfi«R^SE5K«aj©ffiffl¥«K-ffli6» 

[0 8] «l(0*]ftW(Olt«©fc*^ffl*U^*«t 

[0 9] Sn5?PttSI»3SS©(fi©«S: 
[0 10] *SBK^iBffl$ns#tt^ffi»tSB<7>S€>fc 

[011] *KM^afflsns#tt«ffiifts«offia>flBi 
[012] *ftmmm2nz>w&mmwimw<?>2 *>\z 

[013] m i <Dmmm<Dm^m<D^mmmmm^ 

[014] «l^JfiW©ffiO^«&R^t"Sfc«e)© 
^SWlE®»f®0«, 

[015] **W©SB2<D3IJ6fifi»C«S#tt^ffi«S« 
£l£BJT3fc#>co¥ffi0o 

[016] »2®|IMW2&^Jt«©fc«6«CffliRLfcSe5K 

[017] »2©^Jfi«aJStfJt«<Dfcj?>^*bfcSe* 

[018] m2©^jfi«i:it«-ri>&«>tcffl3Rbfcse* 
[019] »3<D*jfi«ic»*#ttSffiiaLK»©«a»! 
[020] m 3 (Dmmm&zfvtmmvft&WimwLmmv 

[02 1] »3©^jK«2fctfffi*W(0#ttSBJSKISO 

[02 2] »3©*JfiWfc:*5ViTftllP$nS3>5 i >^ 
©^ili V S WR <h cOHi^^tio 

[023] m3<ommm<omm\z^xmu^ti^zi> 

[02 4] I3©^SSW©flliSJc:^tiTftiP$tiS3> 
^>1t(O^affl<hfeffl¥i§ffi<hcoH^^^T0o 
[02 5] !B3<0^1fiWtC*5liT^r^A^^>XJ«»& 

[02 6] ^3(OHJS^J(D^M^J^i^^T^>fc56(DB&0 
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[i27] i26 K^Lfc£^J£ffifirr5fcfc<0— 

[02 9] *J8WKl«*#tt»iHjft*B3&«ffilr>6tlTlr5 

[030] t¥*co#ttg®S^ 

1 -VttSBttttB 
2 — EESSft 

I DT 

5 a, 6 a, 6 b, 7 a-WSfi 
8, 9-E»» 

10—1 2-»l-S3© I DT 
10a, 11a, lib, 12a 
13, 1 
1 

15 a, 15 b—B&Aty H 
16,1 7-¥«fiW 
17 a, 17 b-liA^ H 

2 1- 2 3 -af 



mm 



2 4, 


2 5—4MMS 


3 1 • 




3 2- 


-Jfi£tE 


3 3- 




3 4* 




3 5* 





3 6 a — 3 6 d —1 
3 6 e—V-f h , J^7 p ^-f> 
3 6 i, 3 6 j -7<^DX MJ y'fv'f > 
3 7 a — 3 7 h-A>^ 

3 8 a- 3 8 f -nMf 

4 0 - Wtt^ffiiRgB 

4 i-4 4-«j|e^*« : Pa!#tt*ffii8[7>f;P^ 
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20 



30 



3 O I DT 
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4 5 -•TFW-'&Hmfia^ 

4 6,4 7 -¥*«*MH 5 ' 

5 0-#tt^ffi«gI 
5 1, 5 2 
5 1 a- 5 1 c -fg3or> i DT 
5 2 a- 5 2 c -SI -!H3c7> I DT 

5 3 •••*¥*«*HIH i 

5 4,5 

6 0---#tt^®&gg 

6 1 -tKIS^SPaWtt 
6 1 a — 6 1 c — I DT 
6 2 •••WttSffittftfi^ 
6 3-^¥«ft^S^ 

6 4, 6 5 -¥Kft4»tt? 

7 0-#tt^ffi«SIB 
7 1 a— 7 1 c — 1 

7 1 d, 7 1 e-E#t« 
72, 73, 7 4, 75 

8 0 -#MBSSB 
8 1 ■ 

8 2 -JRjWffllB 

8 3 a— 8 3 f — Mffi 

8 4 a- 8 4 f — #>5 f >r >^ t 7-T-\ r 

8 5 — 87 —ftS^!y K 

9 1a, 9 1 b— #>r-f >^ r 7-T-V 
16 0 
16 1 
1 6 2 

1 6 3 
16 4 
16 5 
16 7 
16 8 

2 0 1 
2 0 2 
2 0 3 
2 0 5 
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